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Reply  to  "Comment  on  'Luminescence  from  Lif^bO,' " 


A.  Kordvik  and  H.  Schlossberg 

Air  Force  Cambridge  Research  Laboratories.  Bedford.  Massachusetts  01730 
(Received  7  August  1972) 


The  authors  appreciate  Glass's  interest  In  their  pa- 
CO  Pev  1  *  ar-d  *ey  apologize  for  not  referring  tc  his  arti¬ 
cle3  and  that  of  Burns  et  «l.* 

There  is  a  discrepancy  between  the  peak  wavelength 
observed  by  Glass3  (9350  A),  Burns  et  at.,*  (9200  A)  and 
the  authors  (8400  A),  but  as  suggested  by-Glass  in  his 
comment,  this  discrepancy  could  be  caused  by  differ¬ 
ences  in  the  spectral  response  of  the  various  detection 
systems.  To  check  whether  this  was  the  case;  a  sample 
of  Cr-uoped  LiNb03  containing  0.015%  Cr  by  weight 
(425  ppm)  ms  tested  in  our  experimental  setup.  The 
spectral  content  of  the  luminescence  from  this  doped 
sample  was  found  to  be  identical  with  the  luminescence 
from  our  undoped  samples  except  for  a  relatively  lower 
output  below  8000  A.  This  latter  discrepancy  could  be 
due  to  absorption  of  the  luminescence  in  the  doped  sam¬ 
ple.  The  output  from  the  doped  sample  was  600—700 
times  larger  than  from  our  undoped  sample.  It  thus 
appears  that  the  observed  luminescence  is  indeed  caused 
by  Cr. 

The  spectral  sensitivity  of  the  detection  system  has  been 
determined  using  a  commercial  spectrai  irradiance 
source.  When  the  luminescence  output  spectrum  is  cor¬ 
rected  against  the  spectral  calibration  curve,  the  peak 
output  occurs  at  8700  A. 

It  Is  'mown  that  the  LiaC03  used  as  starting  material  for 
our  crystals  contained  1  ppm  Cr.  An  impurity  analysis 
using  emission  spectroscopy,  ha  3  been  made  of  one  of 
our  undop  fd  samples.  But  with  a  lower  detectivity  of 
1  ppm,  ej  Cr  could  be  detected .  This  is  consistent  with 
the  measured  ratio  of  luminescence  power  between  the 
doped  and  undoped  samples  which  ind)  rates  a  Cr  content 
of  less  than  1  ppm  in  the  undoped  sample. 


Since  our  paper1  was  published,  fee  luminescence  from 
LiNbOj  has  been  studied  using  laser  pump  sources  at 
4730,  5320)  5820,  ahd'6580  A  in  addition  to  the  reby 
wavelength.  The  spectral  content  si  the  luminescence  is 
the  same  for  all  these  frequencies  indicating  that  fee 
luminescence Js  caused  by  an  impurity.  Further,  the 
variation  in  output  with  various  pump  wavelengths  and 
polarizations  is  in  quali&ve  agreement  with  the  absorp- 
tion  spectrum  found  by  Glass.3 

As  discussed  in  our  paper3  there  are  similarities  in  the 
tempera ture  dependence  between  the  observed  lumines¬ 
cence  and  the  optical  damage  indicating  a  possible  con¬ 
nection  between  fee  two  phenomena.  Further,  no  lumi¬ 
nescence  waa  observed  in  Ba.II,,  NbsO,5  where  the  opti¬ 
cal  damage  phenomenon  is  much  less  pmwlent  than  in 
LiNbOj,  nor  in  proustite  which  does  not  show  optical 
damage.  But  the  unpublished  experiments  referred  to 
by  Glass  showing  that  the  Cr3*  ion  concentration  have  no 
effect  on  index  damage  sugge  that  the  similarities  be¬ 
tween  the  index  damage  and  the  luminescence  are  coin¬ 
cidental  rather  than  real. 

The  authors  are  very  grateful  to  Dr.  Gass  for  supply¬ 
ing  the  crystal  including  the  measurement  of  Cr  concen¬ 
tration.  The  emission  spectroscopy  wa  \  performed  by 
L.  Fitzgerald,  Air  Force  Cambridge  Rt'earcn 
Laboratory. 
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